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KLà π0µµ and KLà µµγγ Update

• Outline 
• Issues from last meeting

• Extra events in 1997 µµγγ analysis
• Larger backgrounds in 1999 π0µµ analysis

• Plans 
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KLà µµγγ: 1997 Crosscheck

Published - 1997 Data JAWS Analysis: 1997 Data
B(KLàµµγγ) = (10.4 +7.5 ± 0.7) x 10-9 

with mγγ ≥ 1 MeV/c2

Signal acceptance = 0.14%
4 events in box

Signal acceptance = 0.15%
10 events in box
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KLà µµγγ: CsI Thresholds
• Energy thresholds in CSI799 

option = 01 (µs + EM showers)
• Block Threshold = 50 MeV
• Cluster Threshold = 100 MeV
à Hot bits Events

• Increase Block Thresh = 100 MeV
• Increase Cluster Thresh = 250 

MeV 

Hot Bit Event
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KLà µµγγ: CsI Thresholds
• Low threshold events

• Not a problem if they are modeled 
in MC

• But high threshold events could 
be a problem since I do not 
impose a minimum Eγ cut

à Minimum energy cut of ~2 GeV
• Most µµγγ evts have 1 low Eγ
• 2 GeV cut: ~17% additional signal 

loss
3.12 GeV
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KLà µµγγ: 1997 Crosscheck

Published - 1997 Data JAWS Analysis: 1997 Data
5 events – 3 (Overlap with 1997 publ.) + 2 new events

(Lose 1 evt from 97 publ. via CA energy cut)    
B(KLàµµγγ) = (10.4 +7.5 ± 0.7) x 10-9 

with mγγ ≥ 1 MeV/c2

Signal acceptance = 0.14%
4 events in box

Signal acceptance = 0.14%
5 events in box



6March 16, 2003         KTeV Meeting 

1999 Data: KLà µµγγ
• Using cuts from 1997 published 

analysis
• 1999 Signal Acceptance = 0.12%

• (JAWS 1997 re-analysis – 0.14%)

• 3 events in box
• More high mass background

Signal acceptance = 0.12%
3 events in box

JAWS Analysis: 1999 Data
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Published - 1997 Data

KLà π0µµ

JAWS Re-analysis - 1997 Data
B(KLàπ0µµ) < 3.8 x 10-10

1997 Data: KLà π0µµ Crosscheck 

Signal acceptance = 5%
2 events in box

Signal acceptance = 4.3%
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1999 Data: KLà π0µµ

• Apply 1997 analysis cuts to 1999 
data (w/ new bad spill mask)
• Signal acceptance = 4%
• Background level is higher near 

the box than in either published 
1997 analysis or my re-analysis

• More background close to box 
due to lowered B-field

• Low mass background is from 
KLà π+π−π0

• Largest background expected 
comes from KL → µ+µ−γγ
• Dangerous background that peaks 

at kaon mass

JAWS Analysis: 1999 Data

KLà π0µµ
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KLà π0µµ 1999 Data
• Cut on track inv mass assuming 

KLàπ+π−π0 event
• 0.47 < M3π < 0.53 à 45% drop in 

background near box with no 
signal loss

• 0.46 < M3π < 0.54 à 75% drop in 
background near box with ~10% 
signal loss

Inceased box size during cut tuning 

0.47<M3π<0.53

JAWS Analysis: 1999 Data

0.46<M3π<0.54

There are still events in this 
region that I need to deal with
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Plans

• Work on optimizing cuts 
• Cuts too tight for pt2, fusechi2, offmag
• Can we reduce backgrounds near box in KLà π0µµ

• Generate MC (KLà π+π−π0 DD; KLà πµν + γacc )
• Problem with pion decay in MC 
• Reduce generation time for KLà πµν + γacc – strip off evts with higher 

energy in CsI (Code from RickK/Edivaldo)

• Get background estimates (MC + data)
• Combine new 1997 result + new 1999 result


